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Case Report 
Meconium Ileus—Is a Single Surgical Procedure
Adequate?
Hagith Nagar, Department of Pediatric Surgery, Dana Children’s Hospital, Tel-Aviv Medical Center and 
the Sackler Faculty of Medicine, Tel-Aviv University, Tel-Aviv, Israel.
Meconium ileus is one of the gastrointestinal manifestations of cystic fibrosis (CF), and affects 15% of
neonates. The condition results from the accumulation of sticky inspissated meconium. Both nonoperative
and operative therapies may be effective in relieving obstruction. The treatment of choice for uncomplicated
meconium ileus is the use of enteral N-acetylcysteine or Gastrografin enemata. Once such therapy fails, sur-
gery is indicated. A number of operative procedures are in use, including Bishop–Koop enterostomy, 
T-tube irrigation, resection and primary anastomosis, and enterotomy with irrigation and primary closure.
During the period 1991–2003, five newborns required surgical intervention for uncomplicated meconium
ileus. None responded to conservative management. All were males, including one set of twins. All under-
went laparotomy, enterotomy, appendectomy, irrigation and closure of enterotomy. None required a second
surgical procedure. CF was confirmed in all, and in each case, both parents were found to be genetic carriers
of a mutational form of CF. A single surgical intervention is preferable in these patients, in view of the high
rate of pulmonary involvement in CF patients. Enterotomy, irrigation and primary closure are the treat-
ment of choice for uncomplicated meconium ileus. [Asian J Surg 2006;29(3):161–4]
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Introduction
Meconium ileus is a congenital form of mechanical
obstruction within the terminal ileum, caused by excep-
tionally thick meconium. The association between cystic
fibrosis (CF) and meconium ileus was first demonstrated
by Anderson in 1938.1 The condition occurs in 6–20% of
newborns with CF.2,3 Prior to 1970, most neonates with
meconium ileus required surgical intervention for removal
of the inspissated meconium and alleviation of obstruc-
tion. The operative mortality varied from 50% to 70%, 
and 1-year survival was less than 20%.2 In 1969, Noblett
suggested the use of Gastrografin enemata to treat uncom-
plicated meconium ileus.4 Since then, only patients who do
not respond to this form of treatment undergo surgery.
Patients and methods
A retrospective review was conducted of all patients
treated for meconium ileus in a large municipal hospi-
tal. The following data were extracted from medical
records: gender, birth weight, gestational age, present-
ing symptoms upon referral and details of therapy and
outcome.
Results
Eleven patients, 10 males and 1 female, were treated for
uncomplicated meconium ileus during the study period.
Five of these, all males, required surgical intervention 
following failure of conservative management.
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There was no history of CF in any of the parents or
other siblings of the five babies who required surgery. One
of these was the 11th child in the family, and two were
identical twins, in whose family an older sibling had died
72 hours post delivery due to complications of meconium
aspiration. Three of the patients had been delivered vagi-
nally at 40 weeks’ gestation and had not experienced res-
piratory distress at birth. The twin brothers were delivered
at 37 weeks’ gestation by caesarian section, related to a 
previous section a year before.
The birth weight of the vaginally delivered babies
ranged from 3,170 to 3,320 g and 1,197 to 2,100 g among
the others. There was no history of polyhydramnios or
distended bowel loops on prenatal ultrasonography; how-
ever, in one baby, suspicion of an oedematous loop of
bowel was not confirmed on subsequent ultrasound exam-
inations. Three of the babies were transferred from another
hospital, and the age on admission to our service varied
from 24 to 48 hours. A clinical diagnosis of intestinal
obstruction was made in all cases. Each presented with vis-
ible and palpable intestinal loops, bilious vomiting and
lack of bowel movements for at least 48 hours. All except
one had received oral feeding before vomiting began.
Abdominal roentgenogram demonstrated dilated loops
of bowel without air–fluid levels, and absence of colon air
in all cases (Figure 1). Each underwent a water-soluble
enema study which demonstrated “microcolon” or unused
colon (Figure 2). Attempts to evacuate the meconium
using Gastrografin enemata or nasogastric tube drainage
failed to alleviate the obstruction, and surgery was imple-
mented. Adequate body temperature, hydration and elec-
trolyte balance were constantly maintained. Intravenous
ampicillin, gentamicin and metronidazole were given 1
hour preoperatively.
In every case, the abdominal cavity was entered through
a transverse upper abdominal incision. To avoid contami-
nation, the distal part of the dilated bowel was draped with
abdominal towels, and then an enterotomy was performed.
Proximal and distal irrigation of meconium using warm
saline instilled through a Foley catheter was carried out. The
appendix was also used as a port for irrigation proximally
into the small bowel and distally to the colon. Following
bowel evacuation, an appendectomy was performed and the
enterotomy was closed in two layers with interrupted 4/0
and 5/0 vicryl. Gloves, suture material and surgical instru-
ments were changed before closing the abdominal cavity. In
all except one baby, bowel activity returned between 5 and 8
days following surgery. In one case, because of delay in oral
intake, a contrast study using Omnipaque was performed
to confirm anastomotic integrity. This was followed by the
administration of small doses of Gastrografin twice daily
with oral feedings, to increase bowel peristalsis.
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Figure 1. Plain abdominal radiography of neonate with intestinal
obstruction due to meconium ileus. Note the grossly distended
bowel loops (arrowheads) and intestinal wall oedema (curved
arrow).
Figure 2. Posteroanterior view during fluoroscopy of water-
soluble contrast enema demonstrates microcolon (arrowheads).
The contrast material reflux partially into the distal ileum (straight
arrow) and outlines of meconium plugs (curved arrow).
The diagnosis of CF was confirmed by the age of 3
weeks using standard blood tests. Both parents and chil-
dren underwent genetic testing. Four neonates were found
to have homozygotic mutation DeltaF508, and one was
found to be compound heterozygote G542 and W1282X.
A sweat test performed at the age of 1 month was positive
in only four of the babies. All are being followed by a CF
clinic, and none has had pulmonary problems or required
a second surgery. One child was admitted at the age of 
4 years for recurrent partial intestinal obstruction, and
was treated successfully with oral Gastrografin.
Discussion
Meconium ileus is a result of intestinal and pancreatic
dysfunction, in most cases associated with an autosomal
recessive disease, CF. Meconium ileus can be either sim-
ple or complicated, each accounting for approximately
50% of cases. Simple or uncomplicated ileus may improve
in up to 40% by conservative management without surgi-
cal intervention, but surgery is mandatory in complicated
cases because of its association with atresia, volvulus per-
foration, meconium peritonitis and, occasionally, meco-
nium cyst.5 The nonoperative approach is preferable for
patients with simple meconium ileus, as CF patients often
have a marginal pulmonary reserve which carries a high
risk with surgery under general anaesthesia. When obstruc-
tion persists despite Gastrografin treatment, surgery is
mandatory.
Various surgical procedures have been proposed. In
1971, Kalayoglu et al reported the first successesful proce-
dure for uncomplicated meconium ileus.6 His technique
was successful in alleviating intestinal obstruction in 70%
of cases. Gross advised resection of the dilated segment 
of the bowel and creation of a double-barrelled Mikulicz
type enterostomy, followed by postoperative irrigation of
the distal limb with pancreatic enzymes.7 This procedure
was complicated due to problems resulting from ileostomy,
such as electrolyte imbalance and skin excoriation.
Bishop and Koop described a different method of
treatment that involved resection of the dilated intestine
and creation of a Roux-en-Y ileostomy with exteriorization
of the distal limb.8 This technique decreases the risk of
electrolyte imbalance, and may avoid additional surgery
because the mucous fistula often closes spontaneously.
O’Neill performed T-tube enterostomy and postoper-
ative irrigation without bowel resection in five patients
with uncomplicated meconium ileus. The obstruction
was relieved in four of them. In 1981, Harberg et al reported
a series of 11 infants with uncomplicated meconium ileus
who underwent T-tube ileostomy 24–26 hours after birth.
One of the two infants who failed to pass meconium was
re-explored, and the other died of intracranial haemorrhage
and overwhelming pulmonary infection. The T-tube was
removed between the 10th and 14th postoperative days, and
the tract closed spontaneously.9 In 1979, Venugopal and
Shandling presented a paper which outlined the treatment
for complicated and non-complicated meconium ileus.10
Twenty-three of the 49 babies with meconium ileus were
categorized as having the simple uncomplicated form.
Twelve of the latter were treated by laparotomy ileotomy
through a purse-string suture, with irrigations using acetyl-
cysteine. One baby in this group died. Commentaries 
following this study were generally critical.
In recent years, with improved neonatal intensive care
units, anaesthesia and broad-spectrum antibiotic therapy,
the therapy for uncomplicated meconium ileus unrespon-
sive to Gastrografin enema should be limited to a single
procedure—either primary resection irrigation and anas-
tomosis11,12 or T-tube ileostomy with irrigation.13,14 In our
series, enterotomy, irrigation appendectomy and primary
intestinal closure were used successfully in all cases.
CF should be ruled out in all neonates that present with
intestinal obstruction and suspected meconium ileus. 
In view of the time necessary for testing, a molecular diag-
nosis will usually be confirmed only after surgical inter-
vention has taken place. Clinical presentation, abdominal
roentgenograms, and the results of water-soluble enema
suggestive of microcolon are sufficient to suggest the diag-
nosis, and alert the surgeon and the anaesthetist.
CF is caused by mutation in the CF transmembrane
conductance regulator (CFTR) which encodes a protein
expressed in the apical membrane of exocrine epithelial
cells. More than 850 mutant alleles have been reported to
the CF Genetic Analysis Consortium. The most common
mutation, DeltaF508 (70%),15 was found in four of our
patients. In the fifth case, the mutation was compound
heterozygote G542 and W1282X.
In conclusion, surgical intervention in simple uncom-
plicated meconiun ileus is safe. Laparotomy enterotomy
without stoma creation has the advantage that it avoids 
a second surgical procedure with attendant anaesthetic
hazards to patients with potentially compromised res-
piratory function. Special attention should be paid to 
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preoperative body temperature, hydration, electrolyte bal-
ance and appropriate antimicrobial prophylaxis. Intraop-
eratively, the bowel should be handled delicately. Irrigation
and evacuation of inspissated meconium beyond the ileo-
caecal valve should be performed with minimal contami-
nation. Evacuation of meconium will accelerate intestinal
activity and promote early oral feeding. Early extubation,
implementation of chest physiotherapy and initiation 
of total parenteral nutrition play a major role towards full
postoperative recovery.
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